We present AwareNews, a context-aware ambient news and awareness display. The aim of the system is to improve the awareness of the members of an organisation about news and activities regarding the organisation itself as well as related topics and general news and events. AwareNews integrates various information sources, filters the information objects and makes them available to the users through peripheral displays distributed throughout the office environment. A prototype of the system has been implemented and deployed in our research group. A qualitative user study was conducted to gather feedback from the users and analyse the effects of the AwareNews application.
Introduction
Over the last couple of years, the management and distribution of information and knowledge has become one of the prevailing problems in research groups, technology companies and other organisations focussing on innovation. People working in these organisations need access to large amounts of information in order to fulfil their tasks. They have to be informed about a constantly growing knowledge base related to their work as well as current developments both inside their own organisation and other organisations in the same field. For that reason, companies are spending large sums for systems that support the management, aggregation, compilation and provision of information and knowledge. However, providing access to knowledge is only one part of the solution. It does not suffice to supply people with information upon request. The knowledge base of an organisation is constantly changing and the information that a person requested yesterday might be outdated, incomplete or misleading today. Therefore some information has to be communicated to members of the organisation without an explicit request. This type of information is nowadays normally provided through mailing lists, newsletters, intranet and internet portals or news feeds. Employees and researchers already spend a considerable amount of their work time aggregating knowledge and reading up on the latest developments. And the amount of information that they are exposed to is going to increase in the future.
While pushing information to people ensures that it reaches its target audience, it can increase interruptions if distributed through asynchronous channels such as emails and newsfeeds. Also often there is no distinction between "need-to-know" and "nice-to-know" which means that information to promote awareness within organisations is mixed with information that is essential to user tasks in the same channel. As a result, the problem of information overload may be increased even further unnecessarily. As filtering techniques become more advanced, some users filter out all but the essential information with the result that they become more focussed on their own work and less aware of what is happening around them. The goal of our research was to investigate ways of increasing awareness within organisations without placing additional demands on the user. This meant that it should not be necessary for users to take explicit actions to inform others about their activities. At the same time, awareness information should be distributed to users in such a way that it does not increase the information overload nor the level of interruptions. It is also important to maintain user interest so that they are not tempted to filter out this information or simply not use the service. To address this challenge, we developed AwareNews which is a context-aware ambient news service. The main idea was to integrate information about activities within an organisation as local news items within a more general news service. By providing information published by various media services such as breaking news stories, sports results, technology news and showbiz stories along with local news, we aim to attract users and sustain interest. Both global and local news items are automatically integrated into the system through newsfeeds. In the case of local news, this was achieved by developing newsfeeds for a range of applications including calendar applications and also software repositories. AwareNews publishes information on a variety of peripheral displays in a way that is intended to be a calming technology. The system uses context-awareness and simple filtering mechanisms to adapt the content and presentation of the news to users and their environments. A prototype of the AwareNews system has been implemented and deployed to the office environment of our research group. We performed a qualitative user study to collect initial experiences and feedback to the system. In particular, we wanted to find out if AwareNews is a suitable channel for communicating certain categories of information without disruption to existing work processes and procedures. In section 2, we discuss some related work from the area of peripheral and ambient news displays. We then go on to present the AwareNews application and describe the architecture as well as components that make up the application in sections 3 and 4. In section 5 we report on the deployment of the AwareNews system in the offices of our research group. The design of the user study as well as the initial experiences are described in section 6. The initial findings are then discussed in section 7. We end in section 8 with our conclusions and an outlook into future work that we plan to do with AwareNews.
Related Work
Awareness has been recognised as a key factor for increasing efficient and effective cooperation within a group of people sharing the same workplace [7] . A lot of research in this direction has been undertaken in the field of peripheral displays. Previous projects have addressed a range of issues such as context-aware information delivery and visualisation. Studies and evaluations have been conducted in order to understand if peripheral displays are needed and to identify the best way of deploying them. Different information sources have been investigated and prototypes implemented. In this section, we present some of the work in the field of peripheral displays and awareness, structured according to the different aspects of these systems. We focus on the approaches most relevant for the discussion of AwareNews. The various systems that have been proposed in this area differ a lot in terms of the kind of information that they deal with and how this information is acquired. Some systems integrate information from existing resources. The Elvin system [8] for instance analyses CVS code repositories and imports the change log messages that users have entered. UniCast [12] includes headlines and other information from various resources on the Internet. Users do not have to add content specifically for the awareness system and the application is also able to function without the active participation of the users. Some systems such as GroupSense [6] and What's Happening [15] provide users with the possibility to add content specifically for the awareness system. They can therefore be customised and adapted by the users, but this also requires active user participation. This can be a drawback and therefore a lot of systems, including ours, rely on a mix of user-generated and automatically acquired content. Another aspect that distinguishes the systems are the types of information that are integrated. Some systems integrate only very general information that is already publicly available. The Newsmap 1 system for instance is based on data from the Google News 2 service. Other systems such as the previously mentioned GroupSense [6] and What's Happening [15] put much more emphasis on group awareness and thus also include information about the group in question. On the other hand, the system described in [14] includes very personal information about the members of a group. It is able to show other people's computer desktop as miniature screens thus allowing users to monitor the activities of the other users in the group. Although this provides a high level of awareness of the activities within the group, it also raises a number of privacy issues and is very intrusive. Most of the systems that include very personal information therefore give users a lot of control over the information that the system contains about them. An example of such a system is the DropNotes project [5] . It provides people with the ability to share notes digitally over public displays. These notes might contain very personal information, but the users have full control over the publication of their notes and can therefore decide what information to expose to the users of the system. Another interesting aspect of the DropNotes system is that it also integrates notes and annotations on paper. Often personal notes as well as the outcome of group meetings etc. are stored on paper. This issue was also addressed in [10] where annotations on paper are tracked and fed into a peripheral display to increase group awareness. As people may have different requirements in terms of the information that they are interested in, the context-aware and personalised delivery of information has been recognised as an important factor. Many approaches have been proposed that capture information from the environment and filter the content using this context information. The ENI system [9] presents an event-based environment that models context by means of different sensors. The analysis of a group of people using this system showed good results, supporting the hypothesis that context-aware information is more adequate and thus creates more effective group awareness. The study of personalised active and passive contextaware solutions by [2] goes further and analyses how much interactivity should be included in context-aware systems. The study showed that users do not want to actively control and personalise their applications too much. Despite the loss of power, they often prefer a semi-automatic contextaware system. The visualisation of the information on a peripheral display is crucial to how people perceive that information. Various different approaches have been proposed and analysed. For example, the InfoCanvas project [13] outlines a way of representing information graphically using information art to foster the awareness of personally relevant information. Despite the limited amount of information that may be displayed graphically, the outcomes of the studies highlight how the approach enforces the recall of the information. A completely different approach for visualising large amounts of information objects is used by Newsmap. The system is built on the concept of treemaps which are generated from a collection of information objects. This system is able to visualise a large number of information objects at the same time on a relatively small screen and users can get a quick overview by looking at the screen from a distance. Stepping closer, they also see the other messages. Catching the user's attention is an important aspect of various applications that normally run in the background. Examples are email clients, RSS readers or instant messaging tools. However, the drawback is that actively alerting the users also distracts them from their main tasks. Various studies have demonstrated how these tools interrupt the user. As an example, [11] outlines how the arrival of a new email message interrupts the normal work of an employee in a similar way as a phone call does. These studies demonstrate how a minimal distraction of the user is therefore desirable. The same thesis is outlined by [10] during the evaluation of their peripheral display for paper annotations. Systems such as AwareMedia [1] demonstrate how interactivity is not always needed in a public display. In this study, despite the highly interactive system, a passive usage of the peripheral display was observed. On the other hand, the outcome of the studies with the InfoCanvas project [13] showed that people wanted more interaction with the peripheral display. Probably the solution lies somewhere inbetween, presenting a system that allows limited interaction without distracting the user too much. Since peripheral displays are less disturbing than an integrated solution, a peripheral display featuring some of the outlined properties is considered by many to be the best way to model awareness information in a non-intrusive way.
AwareNews
The aim of the AwareNews application is to provide news and awareness information for a group of people working together in an organisation. People in a research group, for example, are often working in smaller teams on particular projects. Each member of the group might be involved in several projects and might also have personal projects. To promote communication within the group and increase knowledge sharing, it is important that individuals are aware of, not only activities within their projects, but also those of other projects and the organisation as a whole. This is often a difficult task as research groups and other organisations can be very large and may be spread over several locations. AwareNews provides access to this information by means of peripheral displays that are installed in the working environment. The screens are installed in offices, labs, meeting rooms, printer rooms, hallways, cafeterias and other areas. Figure 1 shows the installation of the AwareNews display in one of our meeting rooms. The display is mounted on the wall and is visible from almost anywhere in the room. The display shows one information item at a time. The information object is randomly picked from a subset of all the objects. This subset is created by filtering the objects with the current context of the users in the room, i.e. by selecting objects that match the categories that the users prefer and the languages that they understand. The display automatically refreshes every 30 seconds without the need for an explicit interaction. The peripheral display is designed not to disturb people too much in their current tasks. The rendering of the information is very discreet and the updates smooth with fading effects. If people are working on tasks that require a high amount of concentration, the screen will only marginally distract them. If, however, they are working on simpler tasks, they see the display and its updates in AwareNews supports different types of information from various domains and sources. Possible domains are the particular group or organisation where the system is installed, but also other parts of the organisation or the domain that the group is working in, as well as general news and information about current events in the world. AwareNews combines all this information into one view. It also supports different types of information objects: news, events, activities and memos. News objects are generic news messages, usually consisting of a headline and a short description or summary of the full story. Event objects hold information about talks, presentations, lectures, conferences, deadlines, milestones, meetings and other events. Activity objects give information about the activities of a person or a group of people. This includes things like updates to a document, changes to a code base, updates in a database etc. The goal of activity objects is to provide information about work-related activities of a person and make this information available to a larger group of people, thus giving them an awareness of what a particular person is doing. Of course, this brings up issues of privacy. Memo objects can be used to store any type of information that does not fit into one of the other types. This includes reminders, links to interesting publications or websites, announcements etc. Whereas the other types of information in AwareNews, especially events and activities, are rather structured objects, the memo type is very unstructured and the information is stored as free text. AwareNews integrates various sources for information objects. Most of them are automated, so that the import of information does not require any explicit action from a user. The information objects are added by so called grabbers. Grabbers are small components that monitor an information source and add new objects to AwareNews. Information sources include databases, web pages, news feeds, calendars etc. Information objects are annotated with metadata that includes a categorisation of the information object, the language, author, source and date. This metadata is extracted from the sources or determined in an additional filtering step. It is used for the filtering of the information objects, as well as for customisation and personalisation. The idea is that the system knows the users that are present in a room with an AwareNews display. The system also knows about the profiles of the users and can tailor the messages on the display to the requirements of the people who are present. For that purpose, AwareNews includes various sensors and a general context engine used for the management of context information [4] . The AwareNews display showing a news message is depicted in figure 2 . The screen is deliberately kept very simple. The layout consists of a header with the AwareNews label, the content section with the information object and a footer with the current date and time. The background of the screen is black and the objects on the screen are rendered in various shades of grey. The brightness of the font and thus the contrast depends on the importance of the object. News that is very recent and events that are coming up soon are displayed in a very bright shade of grey, whereas an older news message is displayed in dark grey. This gives the users an immediate visual cue about the importance of the information object on the display. The rendering of the information object itself is also kept very basic and simple. It includes the headline or title and the summary of the information object, along with the source and timestamp. In the next section, we are going to explain the architecture and some of the technical details of the application.
Architecture
AwareNews is based on the Sophie Framework [3] , a model and data-driven software framework and runtime environment for information environments and ubiquitous applications. The framework includes common infrastructure components such as user and session databases, a generic context engine for the management of context information, user interface components for ubiquitous and pervasive user interfaces and many more. The AwareNews application makes use of the Sophie runtime environment as well as various generic components from the Sophie Framework. It provides additional components that are specific to the AwareNews application. Figure 3 shows an overview of the AwareNews architecture. The AwareNews application basically consists of three subsystems. The database layer is responsible for the persistent storage of the application data. It consists The user database stores information about the users in the system. This includes profile and preference information for the users. The session database stores information about the sessions and interactions in the system and the context database is part of the context engine [4] , a component for the management of contextual information. In addition to these basic databases, the AwareNews application has a database for the storage of the information objects of the application. This includes all the information objects such as news, events, activities and memos as well as additional information such as the sources and channel configurations, categories, languages etc. Both the generic databases of the Sophie runtime and the AwareNews database are stored using db4o 3 , an object-oriented, native database management system. The second subsystem contains the grabbers and input channels of the AwareNews application. These components are responsible for adding information objects to the AwareNews database. The grabber components observe information sources and add information objects to the database as soon as they become available. The current version of AwareNews includes generic grabbers for RSS feeds and iCal calendars. RSS feeds can be used to import both news messages and events. AwareNews also uses RSS to monitor Subversion code repositories. It retrieves the check-in messages and stores them as activities in the AwareNews database. In addition to the generic grabbers, AwareNews includes specialised grabbers that work on our group website. The website grabber for instance monitors the group website and adds activity objects for all the updates that are made to the website. The publication grabber monitors the publication database of our group and adds activities to the AwareNews application for all the new publications. In addition to the automatic data acquisition of the grabbers, AwareNews also provides manual channels for adding information to the AwareNews database. One of these is the instant messaging channel. The AwareNews server logs into an instant messaging system as soon as it is started. The registered users of AwareNews see the server as an entry in their buddy list. Information objects can be added to AwareNews by sending messages to this user. The information objects are added as memo objects. This gives users a very simple interface for adding content to AwareNews. Last but not least, the third subsystem is the visualisation of the information objects. On the server side, the subsystem consists of a web application that retrieves information objects from the database and renders them in HTML. It also provides an administration interface for access to the data. On the client side, the AwareNews Controller component controls the user interface of the application. As the current version of AwareNews does not support any active interaction with the user, this component is only responsible for updating the display. The display of the information objects is done using an off-the-shelf web browser component.
Deployment and Configuration
The AwareNews system was deployed in our research group. The group consists of 8 offices with statically assigned workplaces for all members of the group. Senior researchers have individual offices and the Ph.D. students have shared offices with groups of 2-3 people in each office. The group also has two labs for students as well as a meeting room and a printer room. In each of the 12 rooms an AwareNews display was installed. We used several 17" LCD monitors, a 30" LCD monitor and a 40" Plasma screen. In 8 rooms, the AwareNews display was driven by a separate, stand-alone machine. Every display was connected to a Norhtec micro client 4 running a separate instance of the AwareNews client. In the other 4 rooms the AwareNews display was attached as a secondary screen to the PC of the occupant of the office. On each screen, a web browser was running in full screen kiosk mode. The AwareNews was refreshed every 30 seconds. The transition between different pages was done with a smooth fading from the old screen to the new one. Since the various rooms have very different configurations in terms of size, furniture and number of occupants, the location of the display was adapted to the environment and the preferences of the participants of the user study. Figure 4 shows some of the different room configurations with the positions chosen for the AwareNews display. The configuration of AwareNews that was deployed included general information about the research group (publications, lectures, exams, student projects, coding projects etc.), the individual members of the group (birthdays, presence etc.) as well as news and events from the department and university. Furthermore it also included information about journals, conferences, publications, calls for papers, submission deadlines, IT and technology news and general news about politics, sports, economy, etc. The categorisation was further refined into subcategories that were used for the filtering of information objects for the AwareNews screen. Users could specify their likes and dislikes in terms of the categories in their profile and the system took the user profiles into account when determining the candidate objects for display.
Initial Experiences
To verify the effect of AwareNews on an organisation or group of people, we have conducted a simple qualitative user study. The aim of the study was not so much to get an in-depth analysis, but rather to gain quick overview of the effects of an AwareNews system, both in terms of the level of awareness and the interruptive effect of the system. The study was conducted using the AwareNews installation in our own research group. The participants were 11 members of the group, none of which were involved in the development of AwareNews. The group of 11 people consisted of 1 professor, 7 researchers (Ph.D. students, Postdoc researchers and academic guests), 1 secretary and 2 students who were doing semester or master's projects in the group. One and a half weeks after the deployment of the AwareNews system, each participant was interviewed by means of a post-questionnaire. The questions consisted of statements to be ranked on a five point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree), as well as multiple-choice questions (yes / no / don't know) and open-end questions. For some of the questions the participants were also asked to motivate their answer. For each of the categories described in the previous section, we asked the participants how relevant the information category is to them and how important it is that AwareNews supports this type of information. The questions also addressed subjects such as the positioning of the system, possible disturbance by the system and the format in which the information is presented. In the following we briefly present the findings of this study. First of all, it is interesting to see that the relevance of the various information categories (see section 5) and the demand for them on AwareNews correlate strongly (see figure 5, item Q1.1 and items Q1.3-Q1.6). All the different categories have been assessed positively, except for the category personal news and information concerning members of the group. The categories for the research group and the department and university have the highest ratings with a much smaller difference from the minimum to the maximum rating. Most participants (n=10) liked the concept that AwareNews was presented on a separate display. They commented that Q1.1 rel Group information is relevant to me. Q1.2 rel Personal information about group members is relevant to me. Q1.3 rel Department and university information is relevant to me. Q1.4 rel Information about conferences, journals and scientific publications is relevant to me. Q1.5 rel Technology news is relevant to me. Q1.6 rel General news and information is relevant to me.
Q1.1-6 imp
It is important to me that AwareNews provides this news and information. Figure 5 : Post-Questionnaire they liked it because it is not intrusive. Only one person stated that she would prefer having AwareNews running in a corner of her PC screen. Also the location of the display in their office was fine for the majority of the participants. Three users stated that the display was not positioned well, because it was at their back and thus not in their direct field of view. Nine participants answered in the negative that the AwareNews system disturbed them. Two persons indicated that the system disturbed them in the beginning, but that they got used to it after a few days and that it no longer disturbed them. So it seems that users like to have AwareNews presented on a separate display. The majority of the participants (n=9) also liked the format and layout of AwareNews. They appreciated that not too much information was presented. For some people, the font was too small and many of them suggested using colours for encoding the categories of the information objects. We also asked people what functionality they are currently missing in AwareNews. We made two suggestions: A back functionality to get back to the previous messages and a details button to get more information about a particular information object. Both suggestions were appreciated (n=8 for the back button and n=9 for the details button). Finally, we asked the participants for general comments and suggestions about AwareNews. Some of them liked the fact that AwareNews is designed without any explicit interaction. One person specifically mentioned that she liked the static, monotonous visualisation of the information objects. One suggestion was to have an area of the screen reserved for a list of information objects, so that one look at the screen yields more information than the single information object in the current version. Some participants would like to have more options for configuring and customising the system. The amount of information on AwareNews was assessed differently. Some people complained about the repetition of particular information objects. Another person pointed out that adding more and more information sources to AwareNews waters down the effect.
Discussion
The deployment of AwareNews in the offices of our research group enabled a new channel for the distribution of information and awareness. AwareNews allows to utilise existing information sources as well as customised, usercontributed content to provide better awareness for our research group. The user study that was conducted with AwareNews was simple and basic. The setup is certainly not representative for all environments and configurations. First of all we used members of our own research group as participants for the user study. The users only had very limited knowledge about AwareNews prior to the study, but it might still have biased the results. The time frame for the study was rather short as we aimed for the first impressions of the users on the system. We opted for a duration of 1.5 weeks so that people could get used to the system, but still had very fresh impressions. Obviously, this setup only captures the first impressions of the participants and makes it impossible to see the long-term effects of AwareNews. However, we believe that despite all the limitations of the setup, the study still yielded interesting results that will help us to assess and improve the system. One of the main goals of AwareNews is to constantly providing users with information while causing minimal distraction from their working tasks. We deliberately designed the system based on peripheral displays without any possibility for interaction. The design of the visualisation of the information was also made along these requirements. The information is displayed in a very simple form, one item at a time.
In general this design seemed to appeal to the participants of the study. A majority of the people liked the concept of using a separate, peripheral display. In contrast to systems that run on the primary display of the user's workstation [15] , the use of a separate display seemed to cause less distraction. Some users reported some initial problems, but seemed to get used to the display very quickly. We also observed that the exact position of the display in relation to the primary display had an impact, but that the requirements of the participants of the study also varied a lot. We think that this is an important issue and that the users should therefore be given the choice of placing the screen according to their needs. In general it can be said that the advantages of using a peripheral display that were for instance described in [13] have also been observed in our study. The disruptive effects of notifications on the primary display, such as described in [11] for email notifications, were not observed. The layout and format of the visualisation was assessed positively by most of the participants. As for the display of only one information message at a time, we got different feedback. The concept was liked in general, but one person would have preferred having multiple information objects on the same screen. Another feature that was explicitly appreciated by some users was the non-interactivity of the display. Even though we had suggested a very limited set of extensions to the current system (back and detail button), which a majority of the participants seemed to support, people liked the idea of the AwareNews screen as a non-interactive information display. Similar results have also been observed in other studies: Even though interactivity does not seem to be an important feature [1] , users sometimes prefer limited support for interactivity [13] . The conclusion we draw from this outcome is that we have to be very careful about adding interactive features to AwareNews. Whereas some features like the back button make sense and seem to be wanted, the user interface and the possibilities for interacting with the display should be kept simple and limited. The category with personal information about the members of the group had an average rating with a large variety of assessments. Some people rated the category very similar to the others, but one person stated concerns with respect to privacy. In particular, the person mentioned the presence display, a special information object in AwareNews that showed what users were currently online by observing the status of their instant messaging client. The other participants of the study did not seem to have a problem with this feature. It has to be said that instant messaging is widely used in our group anyway. Almost all the members of the group use instant messaging and also publish their presence to the other members of the group. The person who stated concerns about the presence display is a student and therefore not as tightly integrated into the group as the other participants of the study. The student was also very new to the group. We believe that this might have had an influence on her concerns. However, privacy is a very important issue, especially when personal information is published. In the configuration for the user study, we have therefore included very little personal information that is published automatically. More personal information was only visible on the AwareNews display if the users added it manually. For a general use in larger groups and communities however, this setup is not sufficient. The environment that we used to deploy and test AwareNews is a small group of people that work together on a daily basis and where the individuals know one another very well. As soon as AwareNews is made available in larger groups and organisation, a categorisation of information elements would probably be necessary and the location of the display would have to be taken into account when selecting information messages for display on a particular screen. AwareNews already supports features of contextawareness and content filtering, but these features have not been used for this user study.
As we have stated in the previous section, we have seen a strong correlation between information needs of our participants and the wish for those types of information to be covered by AwareNews. Information about the research group, the department and university have been rated very positively. The participants of the study are very interested in those topics and the current information channels do not seem to cover the information needs optimally. However, the context of the AwareNews installation in the offices of the research group might also be another reason for this effect. People are exposed to the AwareNews display at work and therefore it is expected that they want to see workrelated information on the AwareNews display.
In other categories, we have seen a large variety in the relevance assessment of the participants with the rating ranging from strong disagree to strong agree. The information needs in these categories are very different for particular users. Some users also stated that they prefer other channels for particular types of information. This issue can be addressed with user profiles and context-awareness. AwareNews is already able to adapt the information on a particular display to the users that are currently present at this location. For the user study we did not really explore this feature enough to analyse this in more detail. AwareNews is certainly not a general replacement for other communication and information distribution channels. An example that was mentioned by one of the participants of the user study is dbworld 5 . Dbworld is a mailing list where conferences, journals, books and positions in the area of database research are announced. Most of the members of our group have registered to the mailing list, but the information is also available on AwareNews. The feedback that we got is that most of the users prefer the mailing list for this particular use case, even though the list is quite high traffic and they get a lot of messages that are not relevant to them. It is essential to most of them that they do not miss any messages that might be of interest for them. In this case, a channel like email suits the needs of the users much better. However the users in general still appreciated the availability of this information in AwareNews, because it constantly brings the information into consciousness and reminds users about it.
Conclusions and Future Work
In general, it can be said that the participants of the user study like the AwareNews display and that they accepted AwareNews as a means of distributing information. AwareNews was able to provide a better communication channel for various information sources that were already available to the members of the research group and at the same time inflict little distraction in the work environments of the participants. Context-awareness is one of the key concepts of AwareNews and its use in the system can be further improved. The current version of AwareNews only scratches the surface and better sensing technology as well as smarter algorithms for filtering information objects will improve the experience for the users of AwareNews. We are currently working on integrating sensors that are able to detect which users are present in a particular room. The information can then be used to filter the information objects for the display in that room and thus provide more relevant information to the people in the room. More elaborate and extensive user studies are certainly necessary to analyse the system as well as the impact on the users in more detail. Distraction is one aspect of the system that is very difficult to capture. The study shows for the members of our research group that they are not consciously distracted by the AwareNews display. However, the system could still have an effect, that people are just not aware of. The AwareNews system as well as the underlying Sophie Framework are still under active development. The issues that were identified in the user study as well as the comments and suggestions from the participants will be further analysed, assessed and integrated into the system. Furthermore we are planning to deploy AwareNews in a larger environment. We are currently in discussion with a software engineering company with about 200 employees and project teams that are distributed over five offices in four countries. We want to conduct a user study that focusses on the comparison of AwareNews for the distribution of information with conventional systems.
